Our understanding of behavior and mechanism is undermined by the absence of a frame of reference because relationships between individuals and species are without context. We highlight a need to be more comparative, using nonapeptide (vasopressin and oxytocin) modulation of social behavior as an example. We reconsider the use of model organisms and the term 'social' in this context, contrasting two popular models for nonapeptide regulation of social behavior. We then propose that a frame of reference should be established by studying mechanisms of behavior across taxa along the same continua. If we are to ever establish a unifying theory of behavior, we must transcend individual examples and determine the relative relationships of behavior and mechanism among and between species.
Introduction
Human interest in animal behavior predates recorded history, and depictions of animals in elaborate cave paintings made at least 35 000 years ago [1, 2] serve as a testament to mankind's fascination with animals. For centuries, humans gained an understanding of animal behavior by observing organisms in their natural environment. However, it was not until the mid 20th century that the study of animal behavior, known as ethology, emerged as a recognized scientific discipline. The founders of the field, most notably Tinbergen, Lorenz, and von Frisch, diverged from the behaviorist traditions in psychology by utilizing methods of observation of many different species. Their focus was on studying animals in their natural or a naturalistic environment, which deviated from the traditional approach of studying behavior strictly in a laboratory setting [3] .
Advances in modern technology have increasingly channeled studies that focus on understanding behavioral mechanisms, particularly in neuroscience, toward the laboratory setting. This is largely due to the challenges that conducting mechanistic work in the field presents. Coinciding with the transition to studying behavior in the laboratory was the emergence of standard lab-bred animals, such as rats and mice [4] . Despite the convenience that lab animals provide, such species are often far removed from ancestral species that exist in the wild [5] , which calls into question the ethological validity of findings. This can become problematic when attempting to translate findings from one species to another, as Beach [6] famously discussed. In addition, the consistent use of only a few standard species also puts us in danger of attempting to answer questions using animals that may not be suitable for the questions being asked. Research using standard lab animals is undoubtedly valuable; however, examining ethologically relevant behavior in a variety of species will illuminate how behavioral mechanisms have evolved, and in turn can provide a deeper and more comprehensive understanding of behavior, which inherently has translatable value. It is also important that we ask appropriate questions in the species we study. To do so we need to consider the behavioral ecology of our study species and take precautions to carefully define the behaviors we examine.
In this review, we reconsider the use of model organisms and advocate for a need to be more comparative. To narrow the scope and allow for succinct and pertinent examples, we focus on nonapeptide modulation of social behavior because nonapeptides (vasopressin (VP) and oxytocin (OT), and their non-mamalian homologues which for simplicity we refer to as simply VP or OT) are important generators of social behavioral diversity [7] . We begin by discussing the broad application of the term sociality and how it is defined. Next we present a case study that calls into question the common approaches used to investigate and understand social behavior. We then take a step back to consider the current state of our field and discuss the crucial need for taking a comparative approach when studying behavior.
